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OBJECT 

To  determine  the  suitability  for  field  on,  functional  rollabtlltfa  and  per- 
formance of  3.5  Inch  Rockat  launchar,  M20A1B1  and  the  parfomanoa  of  tba  3*5  Iaah 
Rockat  Launcher,  1(20,  with  Latch  Mechanise,  T-l. 

SM*HL 

Four  3.5  Iaeh  Ibckat  Launcher  a,  M2QA1B1,  Serial  Boa.  207931,  207932,  207935, 
and  2079 SL  vara  received  at  thia  Proving  Ground  for  Production  Engineering  tasting* 

The  launchers  vara  subjected  to  a cycling  test  vith  inerted  asaranltion  and  vara  fired 
in  connection  with  general  functioning,  environmental  and  ainad  rapid  fire  and  accuraay 

teats. 


The  3. 5 Inch  Rockat  Launcher,  M20  vith  Latch  Mechanise,  Tl,  vas  used  in  the 
firing  of  the  the  developaent  tests  of  the  3.5  Inch  Rockets,  T205K1  and  T206H* 

OOWaPSIOMS 

It  is  ooneludad  that  the  general  design  and  functioning  of  the  Production 
Launchers,  and  the  M20  Launcher  vith  the  Tl  Latch  Mechanise,  with  s&nar  exceptions, 
are  satisfactory. 


fgKHMromw 

It  is  reeoaneadsd  that  the  alaor  deficiendea  of  the  four  Production  3*5  Inch 
Racket  Launchers,  M20AUCL,  and  the  3.5  Inch  Rooks t Launcher,  M20,  vith  Latch  Meohanla^ 
Tl,  tasted  and  noted  report,  be  oorrected  and  that  the  corrections  be  applied 

to  all  production  launchers* 
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1 • The  3.5  Inch  Rookat  Launcher,  M20A1B1,  was  designed  and  fabricated  to 
provide  the  Any  field  Forces  with  a shoulder  type  launcher  which  wouldt 


a.  Hate  a higher  rate  of  fire  than  the  standard  type  rocket  lamoher* 


b.  Be  eafer  to  operate  than  the  standard  type  rocket  launcher. 

o.  eliminate  the  neoesalty  for  the  long  contact  lead  (blue)  wires  of  the 
3.5  Inch  Ifeokets. 

2.  The  exigency  fbr  such  a weapon  was  recognised  because i 

a.  The  rate  of  fire  of  the  standard  M20  and  H2QB1  Launcher  a wte  let  tw- 
it was  neoessary  for  the  loader  to  i 

(1)  Pull  the  long  contact  lead  (tQ.ee)  wire  from  the  rocket  expansion 
oo ns  and  remove  the  Insulation  free  the  free  end  of  the  wjrs. 

(2)  Insert  the  rooks t into  the  launcher  tube  end  ascertain  if  jtbe 
rookat  waa  properly  indexed  in  the  launcher  as  the  oontaowr 
latch  blade  of  the  launcher  had  to  engage  the  unpainted  groove 
in  the  Wiroud  ring  of  the  radial  fine  of  the  rocket. 

(3)  Connect  the  long  oontaot  lead  (blue)  wire  to  a oontaot  spring  un 

the  launcher.  * 

b.  Alec,  a safety  hasard  existed  in  loading  the  standard  M20  and  M20B1 
Launchers  if  an  inoozreot  loading  sequence  were  used,  i.e  if  the  loader  connected  $he 
blue  lead  wire  to  the  oontaot  wprlng  before  the’ loader  had  Completely  positioned  the 
rocket  in  the  launcher  tube.  If  the  gunner  then  pulled  the  trigger  of  the  firing 
neohaaian  while  the  loader  was  still  attempting  to  position  the  rocket,  the  rocket 
could  be  ignited.  If  this  oocurrsd,  the  loader  would  most  probably  be  bunted  by  the 
back  blast  of  the  rookat.  Also,  the  rookat  fin  assembly  could  possibly  bsoom  wsdgsd 
into  thf  lsunchsr  tubs  by  the  contactor  latch  resulting  in  a runaway  launcher. 

c.  A danger  existed  that  the  long  oontaot  lead  (blue)  wire,  at  tha  instant  of 
the  rocket  firing,  could  be  whipped  about  the  oontaot  spring  with  s fores  groat  enough 

to  out  or  penetrate  clothing  oauelng  injury  or  discomfort  to  either  the  loader  or  the 
gunner.  In  addition,  with  the  knmdLOdge  that  this  could  occur  the  gunner  may  flinch 
at  the  time  of  firing  thereby  decreasing  the  accuracy  of  the  weapon. 

; 

3.  A Latch  Contactor  Mechanise  wae  emggMted  by  Aberdeen  Proving  (hound 
Personnel  and  was  further  developed  by  the  Harvey  Maohine  Company.  This  mechanic, 
later  designated  as  the  Latch  Contactor  Mechanise,  Tl,  performed  the  following 
function** 


/ 
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a.  Provided  e loader's  safety.  Whan  the  arsine  lever  was  in  the  load 
position,  the  firing  circuit  was  broken  and  the  rooks t could  not  be  fired  until  the 
arsine  later  was  pushed  into  the  firs  position. 

b.  Indexed  the  rooket  In  the  launcher  tube  when  it  was  loaded.  This  was 
aoooatplishad  tgr  scans  of.  stops  which  protruded  Into  the  launcher  tube  and  stepped 
the  forward  notion  of  the  rocket  In  the  proper  position  for  firing. 

o.  Pro  Tided  a hot  contact  finger  which  rested  on  a hot  oontaot  band  on  the 
rooket  fin  shroud  aasenbly.  All  standard  3.5  Inch  Rooks ta  are  equipped  with  s hat 
oontaot  bead.  This  in  conjunction  with  the  holding  detent  oonpletod  the  firing,  circuit 
' to  the  rocket  to  be  fired.  Therefore,  there  is  no  need  for  the  long  contest  lead  (blue) 
wire  in  rockets  fired  by  a launcher  equipped  with  this  Latch  Contactor  Meehaalam. 

4.  A 3,5  Inoh  Rooket  Lam  char,  H20,  equipped  with  a development  Latch  Contaeter 
Meohaniaa,  Tl,  wa a development  tested  at  this  Proving  Ground.  The  lamoher  and 

Latch  Contactor  Meohaniaa,  were,  In  general,  fomd  to  be  satisfactory.  The  results 
of  these  teste  were  reported  In  the  Sixteenth  Report  on  Projeot  TS4~10L9. 

5.  A 3.5  Inoh  Rooket  Lamcher,  M20,  So.  153679, equipped  with  a further  Improved 
model  of  the  development  type  Latch  Contactor  Mechanise, ’Tl,  was  reoelved  fbm  testing 

at  this  Proving  (bound.  This  Launcher  and  Latah  Contactor  Meohaniaa  wars  atlilar  te 
/ the  ones  which  were  sent  to  Any  Field  Forces  for  aval  nation.  The  Laumeher  and  Latah 
' Gbntactor  Nsobaoiaa  were  tested  and  the  results  of  the  teste  wemereoorded  In  thle 
report. 


6.  Hem  four  each  3.5  Inch  fceket  Launcher,  M20A131,  No  a.  207931#  207932# 
207935  end  2079(0.  were  taken  froa  production  at  Blrtaan  Electrio  Ooapeny  and  forwarded 
to  this  Proving  around  for  Production  Engineering  Testing. 

7.  The  results  of  the  tests  of  these  production  launchers  and  the  laanaher  with 
the  Latah  Contactor  Meohaniaa,  Tl,  fora  the  basie  of  this  report. 


B.  BSFBHDtCBS 


1.  Authority  for  That  - eopy  Inclosed  in  Appendix  A. 

a.  Letter  file  00  471. 9 A 68,  APC  471.94/44  dated  9 February  1953  and 
entitled  "Teat  of  Launcher,  Rooket,  3.5"  M20A1B1,  (Ord  R it  DD  Project  T84-4GQ.9 
DA  Priority  1A). 

2.  Related  APQ  Reports. 

a.  Twentieth  Report  oh  Projeot  TS4-4&9  entitled  "Contactor  Latch 
Meohaniaa  for  3.5"  Rooket  Launcher,  M20". 

b.  First  Report  on  Project  TU2-1Q15A  entitled  "Oeveloiment  Testa  of 
Rooket,  BEAT,  3.5  Inch,  T205E1,  and  Rooket,  Praotioe,  3.5  Inch#  T20fc  add  T206H". 
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3.  Related  APG  Firing  Beoords  No s.  R2849,  R2941,  R3029,  R3036  and  R3056. 


II.  gSSBi SraffltflT  Mftlgm  1 

a.  3,5  i»a.  ,aasiroj^.TO(a^..H3a^3*  iasaisagak 

1.  The  3.5  Inch  Rocket  Launcher,  M2QA1B1,  is  a two-pie  oe  oast  aluminum  Woo  ta- 
bors weapon  of  the  open  tube  type  and  ia  fired  by  means  of  a double-action  magnates!  tjjrp* 
electrio  firing  mechanism  housed  in  the  trigger  grips.  It  fires  fin  stabilized  3#  Inch 
Rockets  utilising  a Latch  Contactor  Mechanise  which  positions  the  rockets  in  the  launcher 
and  provides  electric  contacts  to  the  racket  from  the  firing  mechanise.  The  launctnr 

is  exhibited  in  APG  Fbotographs  A9ZL15,  A9ZL16,  A9ZL17,  A9211S,  and  A9ZU9,  Appendlk  C. 

2.  The  physical  characteristics  of  this  launcher  fbllowi  * > 

V 

a.  Weight  of  launcher  (with  sling  and  shoulder  stook)  13.4  Pounds 


b.  Overall  length 

c.  Overall  height  (with  shoulder  stook) 

d.  Overall  width  (sight  extended) 

e.  Weight  of  front  barrel  assembly 

f.  Length  of  front  barrel  assembly 

» 

g.  Weight  of  rear  barrel  assembly 

f 

h.  Length  of  rear  barrel  assembly 


60.5  Indies 


12. 5 inches 
10.0  |nchis 


4.1 


\ 


30.2  laches 

1 

9.3  Pounds 
31.4  Inches 


i.  Type  of  firing  mechaidmn 


Electrio 


j.  Metal  of  tube  section 


Cast  Aluminum 


k.  Weight  of  aling 


0.2^  Pounds 


3.  This  launcher  consists  of  a front  barrel  assembly  and  a rear  barrel 

assembly. 

a.  The  front  barrel  assembly  consists  of  a tube  with  a front  barrel 
hook  and  a barrel  latch  strike  both  cast  with  the  tube. 

b.  The  rear  barrel  assembly  consists  of  a tube,  a rear  barrel  eye,  and 
a barrel  latch  (both  cast  integral  with  the  tubs),  an  electrio  firing  mdchenian  with 

a trigger  guard,  a latch  contactor  mechanimn,  a barrel  coupling  look  lever,  a shoulder 
stook,  and  a sling  assembly,  reference  APG  Fbotographs  Noe.  A92117,  A92H8,  Appendix  C. 


c.  Latch  Contaqtor  Mechanism. 


(1)  The  medhanism  as  shown  is  APG  Photograph  Nos.  A 921^.5,  A92116, 
and  A92jll9,  Appendix  C,  consists  of  two  stops,  a hot  contact 

finger,)  a holding  detect.  an  arming  lever,  a knife  type  safety 
switch-^ a shorting  stftjj-and  a blast  vane. 


f ■ - 

(2)  Functioning 

(a)  Tha  arsing  lever  operates  all  tha  aoving  parts  of  tba  latch 
. nsahenlas  and  also  operates  tha  knife  writ  ah  which  acr tg*  at  a 
loader* a safety. 

&)  Vhen  the  arsing  lever  is  m,  the  launcher  is  "aland", 
the  stops  are  retracted  from  the  launcher  tube  and  the/ 
blast  vane  is  in  the  firing  position* 


Vhen  the  arsing lever  is  forward,  the  aechanlsa,  is  *snfe% 
the  stope  ere  in  position  in  the  launcher  tube  and  "tils 
blast  vane  Is  out  of  the  launcher  tuba* 


(3) 


(3)  Loading 


Tha  knife  eeitch  fores  a part  of  the  electrical  firing 
circuit  of  the  launcher  4K>  that  whan  the  switch  is  open 
the  launcher  ia  "safe*  and  vhen  the  switch  la  dosed  tha 
launcher  ie  "arsed” • 


(e)  10812,  M29A2,  T205KL  or  T206K1  aeries  rocket  are  pushed  into  tSfc 

breech  of  the  launcher  without  regard  to  the  position  of  thi 
arsing  levwTj , If  the  aechanlaa  is  in  the  "fire*  poaityoo^hhe^ 
rooket  heed  will  deans  and  return  the  aechanlaa  to  the  *mt* .. 
position  as  the  rooket  ie  loaded  in  the  launcher*  As  tha  rocket  \ 
bead  enters  the  launcher  tuba,  the  spring  loaded  stops  of  tike  latch 
aechanlaa  are  owned  up  out  of  the  tube  by  the  rocket  head  the^ft. 
by  allowing  the  rocket  to  enter  the  tube*  Vhen  the  rocket  Shad  — . 
passes  the  spring  loaded  stops,  they  are  forced  bad  down  i*  place 
in  the  lanncher  tube  to  contact  the  leading  edge  of  £he  sMShd  -C 
zing  of  the  fin  aaeeshly  and  stop  the  rookdjt  ip  the  firlng^ositioo* 
Vhen  the  forward  notion  of  the  rocket  ie  stepped  by  the  steps, 
the  holding  detent  engages  the  groove  of  tha,  shroud  ring  of  the 
fin  asssably  (ground  Contact)  and  the  hot  contact  finger  rests 
tha  hot  contact  band  of  tha  rocket.  The  rocket  is  now  in  the 
firing  position  and  the  firing  circuit  ia  coop  lets  except  that 
knife  switch  le  open. 

(4)  Firing 

a 

(a)  The  launcher  is  arsed  by  pulling  the  aradng  lever  up  into  the  "five* 
position.  This  retracts  the  stops,  aloees  the  knife  switch  and  oeapletes  the  fixing 
circuit.  To  fire,  the  trigger  of  the  firing  aechanlaa  le  equ  eased,  this  sends  an  elec  trie 
current  to  the  rodegt  aotor  vhloh  Ignites  the  rocket.  „ 
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$0  Wien  the  rooket  is  fired,  the  rocket  Bust  move  forward  5/8  Inch  before 
the  b}ast  strike  a the  blast  vane  and  trips  the  mechanism  into  the  safe  position  Baking 
the  launcher  ready  to  receive  the  next  round.  This  delay  was  incorporated  in  the  design 
of  the  launcher  to  prevent  the  mechanian  from  being  tripped  too  early  and  lowering  the 
stops  before  the  rooket  had  moved.  If  this  happened  the  stops  when  tripped  would  have 
held  the  rocket  in  the  launcher  resulting  in  a runaway  launcher. 

(5)  Unloading. 

« , 

To  unload  in  case  of  a misfire  the  launcher  is  made  "safe"  by  pulling 
the  arming  lever  downward  and  forward.  This  opens  the  knife  switch  thereby  breaking 
the  electrical  circuit  to  the  rocket  and  making  the  launcher  "safe".  The  rocket  can 
then  be  removed  by  depressing  the  bolding  detent  of  the  latch  contactor  neohanlaa  and  . 
pulling  the  rocket  from  the  rear  of  launcher  tube. 

B.  The  3.5  Inch  Ifecket  Launcher,  M20,  with  Latch  Mechanism,  Tl,  is  the  standard 
M20  launcher  which  has  been  slightly  altered  by  replacing  the;  standard  Contactor  Latah 
with  the  Tl  Latch  Contactor  Uech&nim.  This  Tl  Latch  Contactor  Mechanism  is  the  saae 
design  and  fractions  the  asme  as  the  mechanism  described  in  paragraph  II,  A,  3,  o above. 

in.  IETA1LS  OF  TEST 

A.  PROCEDURE 

1.  3.5"  Rocket  Launcher,  M2CA1B1,  (Production) 

a.  Preparation  for  test  « 

(1)  All  four  of  the  cast  aluminum  launchers,  when  received,  were-  i 

Inspected  for  damage  incurred  during  shipment.  ft 

(2)  The  electric  firing  circuit  of  each  launcher  was  tested  by  means 
of  a firing  mechanism  output  tester  (hot  contact  finger  to  cold 
contact  finger)  to  determine  the  power  outnut. 

* 

b.  Ojrcling  test 

(1)  Ten  3.5  Inch  Practice  Rockets,  M29A 2,  were  inerted  by  removing 
the  ignitdr  and  propellant  from  the  rocket  motors.  These  inerted 
rockets  were  cycled  through  3*5  Inch  Rocket  Launcher,  M20A1B1, 

Bo.  207932,  until  one  thousand  rounds  had  been  cycled  through 
the  launcher., 

(2)  Each  rocket  cycled  through  the  launcher  was  observed  to  determine 
if  the  rooket  was  positioned  satisfactorily  by  the  stops  of  the 
latch  mechanism.  At  different  stages  of  the  cycling  the  latch 

: mechanism  wa«  examined  for  damage  and  excessive  wear. 


Functioning  test, 


(1)  Twenty  3.5  Inch  Practice  Rackets,  M29A2,  were  fired  through 

each  of  3.5  Inch  Koeket  Launohere,  M20ft.lBl,  Mo  a.  207932  and 

207935. 

(2)  Five  3.5  Inch  Practice  Rockets,  M29A2,  were  fired  through  each  of 

3.5  Inch  Rocket  Launcher  a,  M20A1B1,  Nos.  207933-  and  2079^1. 

Environmental  testa. 

(1)  Hot  teat 

(a)  Launcher,  M2QA1B1,  Nos.  207932  and  207935  were  temperature 
conditioned  for  eix  hours  at  plus  120PF. 

* 

(b)  Five  3.5  Inch  Practice  Rockets,  U29&2,  were  fired  through 
each  launcher  for  launcher  functioning. 

(2)  Cold  test 

(a)  Launcherr,  M2QA1B1,  Nos.  207932  and  207935,  were  temperature 
oonditioned  for  six  hours  at  minus  twenty  degrees  F ahrenheit. 

(b)  Five  3.5  Inch  Practice  Rockets,  M29&2,  were  fired  through 
each  launcher  for  launcher  functioning. 

(3)  Dust  teat 

(a)  Launchers,  «2QA1B1,  Nos,  207932  and  207935  were  exposed  to  a 
continuous  dust-  blast  for  a period  of  two  minutes  as  described 
in  paragraph  17  of  0PM  21-10,  except  that  the  muzzle  and 
breech  ends  of  the  launchere  were  not  closed. 

(b)  Five  3.5  Inch  Practice  Rockets,  M29A2,  were  fired  through 
each  launcher  for  functioning. 

(4)  Rein  teBt 

(a)  Launchers,  H2QA131,  Nos.  207932  and  207935,  were  exposed  to 
a water  spray  for  a period  of  one  hour  with  both  the  breech 
and  muzzle  ends  of  the  tube  open. 

(b)  Five  3.5  Inch  Practioe  Rockets,  U29A2,  were  fired  through 
each  launcher  for  functioning, 

( 5 ) Mid  te  st 

(a)  Launchers,  M20A1B1,  Nos.  207932  and  207935,  were  immersed 
in  a mud  bath  consisting  of  ten  parts  red  clay  and  tso  parts 
olean  river  sand  mixed  with  water  for  a period  of  twenty 
seconds.  After  immersion,  the  gunner  used  his  bare  hands 


) 


to  remove  excess  mud  from  the  latoh  mechanism  and  the  bore 
of  the  launcher. 

(b)  Five  3.5  Inch  Practice  Rockets,  M29sA2,  were  fired  through  each  * 
launcher  for  functioning.  . i 

e.  Aimed  Rapid  Fire  Test.  V 

(1)  Launcher,  M20A1B1,  No.  207932,  mounted  on  a lightweight  Tripod- 
Mount,  T113E2,  with  Cradle  Assembly,  T20,  was  used  for  this  test. 

■* 

(2)  Two  men,  who  were  acquainted  with  the  launcher  fired  twenty-five 
3.5  Inoh  Practice  Rockets,  U29A2,  at  a seven  feet  wide  by  four 
feet  high  vertical  target  at  a range  of  one-hundred  yards  for  an 
aimed  rapid  fire  test  of  the  launcher.  One  man  loaded  the  rounds, 
and  the  seoond  man  aimed  and  fired  the  launcher. 

f.  A M20A1HL  Launcher  (Production)  was  used  as  a proof  facility  to 
fire  fifteen  3.5  Inch  Practice  Rockets  T206E1,  five  at  minus  4QPF  temperature,  five 
at  plus  70PF  temperature,  and  five  at  plus  12^F  temperature  for  a launcher  recoil 
test,  reference  APG  Firing  Record  No.  P-3056  inclosed  as  part  of  the  First  Report  on 
Ordnance  Project  No,  TU2-1C15A. 

2.  3.5  Inch  Rocket  Launched,  M20,  No.  153679,  with  Latoh  Contactor  Meohanime, 

T1  (Development). 

a.  The  launcher,  when  received,  was  inspected  fbr  damage  incurred  during 

shipment. 

b.  The  electric  firing  circuit  of  the  Launcher  was  tested  by  means  of  a 
firing  me chanian  output  tester  (hot  oontaotor  finger  to  oold  contact  finger)  to 
determine  the  power  output. 

c.  No  specific  firing  teste  were  conducted  on  this  Launcher.  However, 

it  was  used  as  a proof  facility  for  the  development  engineering  testing  of  the  3.5  Inoh 
HEAT  Rocket,  T205E1,  and  3.5  Inch  Practice  Rocket,  T206  and  T206E1.  During  these 
tests  the  following  rockets  were  fired  from  this  launcher. 

(1)  184  «aoh  3.5  Inch  Practice,  Rocket,  T206. 

(2)  200  each  3.5  Inch  Practice  Rocket,  M29A2. 

(3  ) 200  each  3.5  Inch  Practioe  Rooket,  T206E1. 

(4)  175  each  3.5  Inch  HEAT  Rocket,  T205HL. 
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B.  H 

1.  3.5  Inch  Rocket  Launcher,  M20ALB1,  (Production). 

a.  During  preparation  for  tast. 

(1)  No  damage  to  the  launcher*  w*a  discovered  when  they  were  inspected 
■upon  arrival  at  thia  Proving  Gromd*  All  moving  parte  of  the 
launchers  functioned  satisfactorily. 

(2)  The  electrical  firing  circuit  of  each  launcher  was  complete  and 
functioned  satisfactorily.  The  electrical  output  of  the 
launcher  firing  me c banian  follows! 

Oat put  Output 

Launcher  No.  aiHUreit^ sees. . Launcher  No.  milliwatt*  milk  *■ 

207931  44  207935  40 

207932  43  207993.  45 

(3)  The  weights  and  other  characteristics  of  the  launchers  are 
. recorded  in  paragraph  II,  A,  ef  this  report*^. 

(4)  The  Latch  Contactor  Mechanism  functioned  satisfactorily  both 
mechanically  and  eleetrioally. 

b.  Cycling  test 

(1)  The  Latch  Contactor  ■schania#  correctly  positioned  all  taththree 
of  the  one- thousand  inerted  rockets  cycled  through  the  Launcher. 
These  three  rockets  over-rode  the  stops  of  the  Latch  Contactor 
Mechanism  and  passed  too  far  into  the  Launcher  to  be  fired.  The • 
cause  of  these  three  malfunctions  was  not  ascertained. 

(2)  The  Latch  Contactor  Maohanlas  was  in  good  working  order  after  this 
cycling  test.  No  damage  or  excessive  wear  was  observed  in  any  of 
the  parts  of  the  mechanise • 

/ c.  Functioning  tast. 

** 

(1)  The  Latch  Contactor  Mechanism  of  all  four  launcher*  oorreotly 
positioned  and  fired  all  of  the  rounds  satisfactorily. 

(2)  No  misfires  or  launcher  malfunctions  were  experienced  during  this 
test. 

d.  Environmental  Tests. 

(1)  A summary  of  the  results  of  the  environmental  teste  follows i 


t 
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/ 

/ 

Launcher 

No.  of 

Launoher 

Teat 

Serial  No. 

Hounds  Fired 

rjsssm 

Hot 

207932 

5 

Satisfactory 

20793* 

5 

Satisfactory 

Cold 

207932 

5 

Satisfactory 

207935 

5 

Satisfactory 

Dust 

j#07932 

5 

Satisfactory 

/ 207935 

5 

Satisfactory 

Rain 

207932 

5 

Satisfactory 

/ 

207935 

5 

Satisfactory 

Mud 

207932 

5 

Satisfactory 

207935 

5 

Satisfactory 

6,  Aimed  Rapid  Fire  Test* 
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(1)  The  latch  contactor  mechanism  of  the  launcher  positioned  and 

/ fired  all  of  the  rockets  satisfactorily* 

(2)  No  misfires  or  launcher mstfunetlons  were  experienced  during  this 
tMt* 

(3)  The  total  elapsed  time  for  firing  twenty- five  rounds  was  one 
minute  and  fifty  seconds.  This  is  an  average  rate  of  fire  of 
fourteen  rounds  per  minute. 

(4)  Twenty-tao  of  the  twenty-five  rounds  impacted  the  four* foot  by 
seven  foot  target  at  a range  of  100  yards  in  a 45  inch  by  6 8 
inch  area*  The  three  rovnds  which  were  mlaaes  passed  to  the 
right  of  the  target* 

. f,  ✓ The  Launcher  and  Latch  Contactor  Mechanism  (Production)  oorrsctfcr 
positioned  and  fixed  all  the  T 20621  Hooke ts  satisfactorily  and  was  not  damaged  bw 
any  of  the  firing^  reference  First  Report  on  Ordnance  Project  No.  TU2-1CQL5&*  I 

2*  3*5  Inch  Rocket  Launcher,  M20,  No.  153679,  with  Latch  Contactor  Mechanist, 

n,  (Development ) . 

a.  The  Launcher  assembly^  when  received,  was  free  trou  damage.  * 

b.  The  electrical  firing  circuit  of  the  Launcher  was  complete  and  the 
elactrlcal  output  of  the  firing  mechanism  was  43  milliwatt-  seconds. 

o.  The  Latch  Contactor  Mechanism  correctly  positioned  all  rockets  loaded 
into  the  launoher  during  the  firing  teats. 

d.  After  one -hundred  and  eighty-four  T206  Rockets,  two-hundred  M29A2 
Rockets  and  fifty-five  T 20651  Rockets  had  bean  fired  through  this  Launoher,  the 
aborting  atrip  was  blown  off  of  the  B.  Latch  Contactor  Uaohanine,  reference  APQ 
Photographs  A 8889 2,  Appendix  Cp-  and  the  edges  of  the  latoh  cover  were  forced  oat  of  place. 

e.  During  the  firing  tests  launcher  misfires  were  experienced.  The** 
misfires  ware  caused  by  the  loas  of  the  insulation  between  the  lamoher  oontaet  spring 

, * '-13-  ‘ 
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olaap  and  the  oontact  lead  wire  conduit  of  the  TX  Latch  Contactor  Meehaniaa.  This 
allowed  the  firing  circuit  to  be  cone  aborted  thua  cauaing  the  launcher  to  id  afire. 

The  Involution  was  replaced  and  firing  waa  re  tuned.  * 

f.  No  other  Latch  Contactor  Meehaniaa  nalfunotiona  were  experienoet, 

g.  Detail a of  the  firinga  are  recorded  in  the  Firat  Report  on  Ordnanoe 
Project  No.  TtJ2-lCQ.5*» 

C.  OBSERVATIONS  # 

1.  It  wae  observed  that  tha  insulation  on  the  contact  lead  wire  of  the  M20A1B1 
Launcher  (Production)  waa  partially  worn  away  at  the  point  where  this  wire  Is  a queried 
between  the  cover  and  the  bearing  holder  of  the  Latch  Contactor  Medianlaa.  If  thia 
Insulation  la  broken,  the  launcher  firing  circuit  will  be  "shorted  out11  causing  the 
launcher  to  ni afire.  Although  this  never  occurred  during  any  testing  at  thia  Proving 
(bound,  it  ia  believed  that  thare  la  a good  possibility  of  thia  occurring  thereby 
causing  launcher  Misfires.  This  condition  would  be  especially  aggravated  during  oonbet 
operation  when  the  cover  of  the  Latch  Contactor  Meehaniaa  must  be  reaoved  and  replaced 
during  damning  end/or  servicing  of  this  Meehaniaa. 

2.  When  a section  of.  the  leading  edge  of  the  shroud  ring  of  the  rooket  fin 

assembly  ia  depressed  or  dented  one-sixteenth  of  one  inch  or  norm,  the  a tape  of  the 
Lateh  Contactor  Meehaniaa  of  .the  M20A1HL  Launcher  (Production)  will  ride  over  the 
damaged  shroud  section,  thereby  allowing  the  rocket  to  pass  too  far  into  the  Launcher 
tube  to  be  fired.*  1 

3.  The  production  up  del  Latch  Contactor  Meehaniaa  stops  were  thinner  in 
web  section  and  offered  a acre  curved  leading  edge  to  position  the  rockets  than  did 
the  stops  of  develepaent  nodal  Latch  Contactor  Me  chard,  as. 

iv.  ggaaigMa 

It  le  ooncluded  thati 

A.  The  M2QA1HL  Launchers  functioned  satisfactorily  on  functioning  and 
snvironsental  tests  except  for  the  wearing  of  tha  insulation  of  the  hot  lead  wire 
near  tha  point  where  it  attache#  onto  the  knife  ewitoh  poet  of  the  Latah  Contactor 
Meehaniaa,  reference  paragraph  III,  C,  1. 

B.  Tha  rate  of  fire  of  the  M2QA1B1  Launcher  is  higher  than  that  of  the  M20 
or  M20HL  Launcher,  reference  paragraph  IK,  B,  4 a*  (3). 

C.  The  shorting  strip  of  the  T1  Latch  Contactor  Meohaniaa  on  tha  3.5”  Rocket 
Launcher,  M20  was  not  strong  enough  to  withstand  the  shook  of  firing  the  3*5  Ieoh 
HEAT  Rookat,  T 20 551,  (Practice  Rocket  T206E1),  reference  paragraph  III,  1,  2*  d. 


v.  wMBamms. 


It  is  reoomnended  that 

A,  The  contact  lead  wire  of  the  Latch  Contactor  Mechini«  be  run  through  a 
groamet  in  the  bearing  holder  at  the  point  where  it  now  passes  over  said  bearing 
holder  of  the  Latch  Contactor  Mechanism* 

B*  The  shorting  atrip  of  the  Latch  Contactor  Mechanism  be  strengthened  so.  as 
to  be  satisfactory  fbr  firing  3.5  Inch  HEAT  Rockets,  T205E1  (Practice  Rocket  T2O0R). 

C.  The  M20A1B1  Launcher  be  considered  acceptable  for  Army  Field  Forces 
Evaluation  Teste. 
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/3. 

B.  McXOTBLlN 
Pfc.,  Ord  Corps 
Project  Engineer 


DeLreetor*  Development  and 
Preef  SarvisSs, 


B*8*  OOOflUl  '■ 
Acting  Chief 
Anes  f te.  ttf. 
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. APParDIX  A - Cbrreopondenoe 
APPENDIX  B - APO  Firing  Record 
APPEND  IX  C - APO  Phb  tog  raphe 
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APPENDIX  K 
Correspondence 
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EGA 043  X 
HR  ISBrCH 

be  oca 
hr  ocm 
SS  WHO  WTCH  222 

mnaa  o a 

S Q9&SL3Z 

» 

m 80  K6K  XOAJfD  Amu.  HI. 

TO  UXPlO/CCPDHD  VASSDQ 
I BO  UKTCH/CO  ABKRBV  F70  GD  MD 

a cook: 

raw  OHBM  vain  tt  17743  fob  ohdis  b hub  ato  obebo  smith  c fxxld 
ran  lasbgbers  bdocb  3.5"  mmuhi  whh  latmt  irpwwd  oobactor  utgs 
auFTO  apo  5 job  53  bt  air  fbuqb  oa  baicto  vr  2244847 

«rmO  3*5*  120HBL  5 53  2284847 

* 09 A 5X3* 

« 
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WAR  DEPARTMENT 

OFFICE  CF  THE  ‘CHIEF  OF  OREKAWCE 
WASHINGTON,  D.C. 


/ 


00  471. 9 A 
APG  471.94/44 


RFlanagan/nsa/52368 
9 February  1953 


SUBJSCfi  Teat  of  Launcher,  Backet,  3.5"  M2QA1B1 

(Ord  R&DD  Project  TS4-4019;  DA  Priority  1A) 

TDt  Oownanding  General 

Aberdeen  Proving  Ground,  Maryland 

1.  Shortly  there  will  be  shipped  to  your  station  fbur  each 
Launchers,  Racket,  3.5",  1GGA1B1  which  have  been  taken  free  current  pro- 
duction the  Birin  an  Electric  Company. 

2.  It  ia  requested  that  these  launchers  be  tested  to  detern&ne 
their  suitability  for  field  use,  functional  reliability  and  performance, 
and  that  results  of  teats  be  furnished  this  office  by  letter  prior  to 
preparation  of  the  formal  report. 

BT  COMMAND  OF  MAJOR  GENERAL  FORDt 


/a/  Edward  B.  fro s man 
EDWARD  B.  GROSSMAN 
Lt  Col,  Ord  Corps 
Assistant 
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APPESEII  B 


Firing  Raoord 
No.  R-3068 


DEVELOP 1 ENT  AND  PROOF  SERVICES 
ABERDEEN  PROVING  GROUND,  UA ISLAND 
FIRING  RECORD 

OBJECT  OF  TESTt  Production  Engineering  Firing  DATES  OF  TEST*  17-19  June  1953 

Teeta  of  3.5  Inch  Rocket  FIRING  RECORD  NO.  R-3068 

Launcher,  M20A1B1.  SHEET  1 OF  6 

AUTHOR  ITT  i 00  471.9A68 
APG  471.94/44 
77.0.  NO.  964-16-00-3 

DEVELOPMENT!  ORDTS 
Project  Mb.  TS4-4CCL9 

Related  Firing  Record  Hoa.  R-3036.  R-3056 l£ 


MATERIEL 

3.5  Inch  Rocket  Launcher.  M20A1B1,  Nos.  207931,  207932,  207935 
and  2079SL  (See  Ro und-by^- Ro und  Data).  N 

AM  MONITION 

117  Each  3.5  Inch  Practice  Rocket,  M 29*2,  Lot  NO.  NO P-1-1 2. 

FACILIgSS 


Heavy  Machine  Gun  Mount,  ML917A2,  with  modified  cradle  to 
receive  the  3.5  In  oh  Rocket  Launcher*. 

Cradle  Assembly,  T20. 

Tripod  ibunt  Assembly,  T113E2. 


PIRINQ  BBOORD  HO.  R-3068 
SHEET  2 OP  6 
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BOUND-ST-ROUND  DATA 
I FUNCriPNHIQ  TEST  PHASE 


19  *m®.  1953 


SAMPLE 

TEST 

NO. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
a 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

a 

42 


TIKE 

OP 

PIR1H0 

1045 

1045 

1047 

1047 

1049 

1049 

1051 

1051 

1053 

1053 

1055 

1055 

1057 

1057 

1100 

1100 

1102 

il02 

1105 

1105 

1106 
1106 
1108 
1108 
1109 
1109 
1111 
nil 

1U2 

1114 

1115 
1115 
H17 
U17 
1118 
1118 
1119 
1119 
1121 
112. 
H27 
U27 


ELE7, 

LAUNCHER 

SERIAL 

LAUNCHER 

(mils) 

HD. 

FUNCTION INO 

130 

207932 

S 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

. 207932 

s 

130 

207935 

s 

130 

• 207932- 

s 

130 

207935 

s 

130 

207932 

s 

130 

. 207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 . 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

130 

207932 

s 

130 

207935 

s 

.130 

209932 

s 

130 

207935 

s 

130 

207932 

s 

130 

270935 

s 

130 

207931 

s 

130 

*J79«L 

s 

ROGER 

TEU’EMTUHE* 

(Of) 

- a 

#0 

pO 

p0 

pO 

pO 

pO 

pO 

pO 

pO 

/70 

pO 

pO 

pO 

pO 

pO 

pO 

pO 

pO 

po 

po 

po 

po 

po 

pto 

po 

po 

po 

po 

po 

po 

po 

po 

po 

po 

po 

po 

po 

po 

po 

po 

po 

po 


FIRUfG  RECORD  HO.  R-3068 
SHEET  3 Of.  6 


SAMPLE 

TIME 

LAUNCHER 

SOCKET 

TEST  / 

OF 

ELEV 

SERIAL 

LAUNCHER 

TEMPERATURE 

no.; 

FIRIHO 

(alia) 

NO. 

FUNCTI01HG 

<°r) 

43' 

1129 

130 

207930. 

s 

Ao 

44 

1130 

130 

207981 

s 

/70 

45 

1132 

130 

207930. 

s 

/70 

46 

1132 

130 

2079a 

s 

/70 

47 

1133 

130 

207930. 

s 

/TO 

48 

1133 

130 

2079a 

s 

/TO 

49 

1135 

130 

2079a 

s 

/70 

50 

1135 

130 

2079a 

s 

/70 

S ■ Denote*  eatiefactory 

Rocket*  C/R  - Date  not  taken. 

• 

II-ENVIRONtENTAL  TEST  PHASES 

17-19  June  1*953 

A. 

TEMPERATURE  TESTS 

*r 

TIME  LAUNCHER  & 

LAUNCHER  & 

SAMPLE 

TIME 

LAUNCHER 

ROCKET  REMOVED 

ROCKET 

LAUNCHER 

TEST  4 

OF  ELEV 

SERIAL 

FROM  TEMPERATURE 

TEMPERATURE 

FUNCTION- 

HO. 

FIRIHO  (*i la) 

HO. 

BOX 

(°F) 

no 

17  June  1953 


51 

1007 

130 

207932 

1004 

-20 

s 

52 

1008 

130 

207932 

1004 

-20 

s 

53 

1009 

130 

207932 

1004 

-20 

s 

54 

100.6 

130 

207935 

1014 

-20 

s 

55 

1017 

130 

207935 

1014 

-20 

s 

56 

1CQ.8 

130 

207935 

3014 

-20 

s 

19  June  1953 

57 

1521 

131 

207935 

1519 

A20 

s 

58 

1522 

131 

207935 

1519 

A 20 

s 

59 

1523 

131 

2C7935 

1519 

A20 

s 

60 

1526 

131 

207932 

1524 

A20 

s 

a 

1527 

1301 

207932 

1524 

A20 

s 

62 

1528 

130. 

207932 

1524 

A20 

8 

4. 


« 


in-MTO  FIRS  & 


FIRING  RECORD  NO.  R-3068 
SHEET  5 OF  6 * 

TEST  19  June  1953 


Target  4 feet  high  by  7 feet  wide. 


SAMPLE 

TEST 

NO. 

TIME 

OF 

FIRING 

LAUNCHER 

SERIAL 

NO. 

LAUNCHER 

FUNCTIONING 

ROCKET 

TEMPERATURE 

' (°F ) 

tar 

RAW 

(yd 

93 

1516 

207932. 

S 

/70  < 

100 

94 

1516 

207932 

S 

/ 70 

100 

95 

1516  , 

207932  . 

S 

/70  ' • 

100 

96 

1516 

207932 

S 

/70  < 

100 

97 

1516 

207932, 

s • 

/?0 

100 

98 

1516 

207932 

s 

/TO 

100 

99 

1516 

207932 

s 

/70  , 

100 

100 

1516 

207932 

s 

/70  • 

100 

ICO. 

15L6 

207932  . 

s 

/TO 

100 

102 

1516 

207932 

s 

/7° 

100 

103 

1516 

207932 

s 

/7° 

100 

104 

1516 

207932 

s 

A°  ;; 

100 

105 

1516 

207932 

s 

A°  •. 

100 

106 

1516 

207932 

s 

/7° 

100 

107 

1516 

207932 

s 

/70  » 

100 

108 

1517 

207932 

s 

/70 

100 

109 

1517 

207932 

s 

/70 

100 

no 

1517 

207932 

s 

/70  . 

100 

in 

1517 

2Q'7932 

s 

/70 

100 

112 

1517 

207932 

s 

/7° 

100 

113 

1517 

207932 

s 

/70 

100 

114 

1517 

20793 2 

s 

/7Q 

100 

115 

1517 

207932 

s 

/70 

100 

116 

1517 

207932 

s 

/70 

100 

n7 

1517 

207932 

s 

/70 

100 

S - Denote*  satisfactory 
Rocket  C/R  - Data  not  taken 

Elevation  - Data  oeuld  not  be  deteralned. 

Total  firing  time  - 110  aaoonda. 

The  22  rounds  lapaoted  in  an  area  45”  high  by  68”  wide. 


TARGET 

IMPACT 


HHAHKS 


Hit 

mt 

H^t  \ 

Mi  mb  Right  or  target 
Ml  Right  of  target 
MLse  night  of  target 
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B.  DOST  TEST 


19  4wm  1953 


SAMPLE 

TEST 

NO. 


63 

64 

65 

66 

67 

68 

69 

70 

71 

72 


TIME 


OF  EXE7 

FIRING  (alia) 


1330 

131 

1330 

131 

1330. 

131 

1332 

130. 

1333 

130. 

1333 

131 

1335 

131 

1335 

131 

1337 

131 

1337 

‘ 131 

LAUNCHER 

SERIAL 

NO. 


207932 

207935 

207932 

207935 

207932 

207935 

207932 

207935 

207932 

207935 

f 

C.  RAIN  TEST 


73 

1430 

130 

74 

1430 

130 

75 

1430. 

130 

76 

1431 

130 

77 

1433 

130 

78 

1433 

130 

79 

1434 

130 

80 

1434 

130 

81 

1436 

130 

82 

1436 

130 

207935 

207932 

207935 

2C7932 

207935 

207932 

207935 

207932 

207935 

207932 


LAUNCHER 
FUNCTION  INO 


S 

S 

S 

S 

s 

s 

s 

s 

s 

s 


s 

s 

s 

s 

s 

s 

s 

s 

s 

s 


83  15CQ. 

84  1501 

85  1503 

86  1503 

87  1504 

88  1504 

89  1506 

90  1506 

91  1507 

92  1507 

S » Satisfactory 
Rockat  C/R  _ Data  not 


D,  MUD  TEST 


130 

207932 

130 

207935 

130 

207932 

130 

207935 

130 

207932 

130 

207935 

130 

207932 

130 

2079S5 

130 

207932 

130 

2C7935 

takan. 


S 

S 

S 

s 

S 

s 

s 

s 

s 

s 


ROCKET 
TE1PE NATURE 
(°F) 

/TO 


TO 

10 

TO 

TO 

TO 

T) 

TO 

TO 


/ TO 
/ TO 
/ TO 

% 

/70 

/70 

/70 

/70 

/to 


/To 

/70 

/70 

/70 

/70 

/To 

/TO 

/To 

/70 

/70 


** 
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MMABP 

1.  Before  any  firing  wee  done  inerted  3.5  Inch  Prectice  Rookete,  JC29A2,  were 
cycled  through  launcher  nun be red  207932  one  thousand  tines.  The  latoh  neoheniaa 
positioned  the  rockets  satisfactorily  in  all  cases  except  oyolee  nunbers  863,  944 
and  946. 

2.  Except  for  the  rockets  fired  during  the  rapid  fire  test  which  were  fired 
manually,  all  the  rockets  were  fired  remotely.  A lanyard  arrangement  was  used  to 
pull  the  launchers  firing  aechanims. 

3.  All  .the  rockets  were  loaded  into  the  launcher  tubes  without  difficulty. 

/ 

4.  In  every  oaee  except  the  cycling  test  mentioned  above  the  latoh  meohanian 
positioned  all  of  the  rockets  satisfactorily. 

5*  Ha  misfires  were  experienced  during  any  of  the  firings. 

6.  Hr.  Ralph  Flanagan  and  Hr.  R.P.  Palese  from  0C0  and  Hr.  T.  Kyle  tram 
the  Birtaan  Eleotrlc  Company  witnessed  tests  conducted  on  19  Jum  1953. 

7.  This  firing  record  foras  a part  of  the  Twenty-First  Report  on  Project 
TS4-4C0L9. 


t 

* 


HORRIS  D.  KAPLAN 
Chief.  Artillery  & 
Rocket  Branoh 


BRUCE  MoGLOTHLIM 
Protect  Engineer 


* 


APG  PHOTOGRAPHS 

A 88392  A 92117 

A9ZL15  A 92119 

A92116  A92119 
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A88892  mm flMH  $ ABERDEEN  PROVING  GROUND  $ 17  August  1953 

Project  No.  TS4-4019.  Rocket  Launcher,  3. 5",  M20A1B1,  No.  153679,  W/Tl 
Latch. 

Shorting  strip  blew  off  T1  latch  meohanism  after  the  following 
rockets  were  fired  through  the  launcher:  184,  T-206;  200,  M29A2; 
and  55,  T-206E1. 


t 


t 
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•'.92115  mSSmm  8 ABERDEEN  proving  ground  j 27  7I~^7t 

Frcject  To.  TS4-4039.  Rocket  Larncher,  3. 5”,  iISOAlT^l. 

Latch  mechanism  with  cover  removed.  T9?:  latch  mechanism  In  fire 
position.  latch  mechanism  in  safe  position. 
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A92116  %■■■■  3 ABERDEEN  PROVING  GROUND  5 27  Aucust  1953 

Project  No.  TS4-4019.  Rocket  Launcher,  3.5",  1,22 OA 131. 

Breech  end.  TOP:  Rear  view  of  launcher  with  cocking  lever  of  latch 
mechanism  in  safe  position.  BOTTOM:  Left  side  vi ew  of  launcher  v/itli 
cocking  lever  of  latch  mechanism  in  safe  position. 


Project  :io.  TS4-4019,  Rocket  Launcher,  3.5",  M20A1B1. 

Reflecting  sight  assembly  (ladder  type  reticle  pattern)  in  folded 
position  and  firing  mechanism  (double  action). 
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8 ABERDEEN  PROVING 


rrojoct  :'o . T.44-4019 . bucket  Launcher,  3 
Equi -v;od  with  shoulder  stock. 
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A92ii»  mmmmm I 3 ABERDEEN  proving  ground  5 27  August  1953 

Projeot  Vo*  734-4019.  Launoher,  Rocket,  3*5",  M20A1B1. 

TOP:  Breeoh  and  of  launoher  with  oooklng  lever  of  latch  neohanism 
fire  position*  BOTTOM:  Left  side  of  launoher  with  cooking  lever 
of  latoh  mechanism  In  fire  position* 


